Requirement of carp for vitamin E and its deficiency symptoms were examined preliminary. As the source of test oil methyl esters prepared from soy-bean oil was used to eliminate all possible vitamin E from the diet. The tocopherol-deficient diet containing 5 % of the methyl esters and that supplemented with 50 mg of DL-a-tocopherol/ 100 g of dry diet were fed to carp for 17 weeks. The apparent muscular dystrophy, which was recognized in the so-called "Sekoke-disease" induced by oxidized saury oil'-4), appeared in 90 days in the group receiving a tocopherol-deficient diet and the rate of ill fish amounted to 68 % at the end of feeding experiment. Other deficiency syndrome included poor growth, atrophy and disarrangement of muscle fibers, hypofunctional changes in both the a-cells of Langerhans' islets and gonadotrophs of pituitary gland, and increase of total serum protein. Ceroid deposition in the spleen, as pointed out in chinook salmon-') and land animals61, was not observed in carp.
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Experimental
Feeding method The composition of basal diet is given in Table 1 . The commercial, vitamin-free casein was extracted three times with boiling ethanol to remove vitamins as completely as possible. The vitamin mixture of HALVER et al." was used after slight modifications. The methyl esters were used in place of soy-bean oil and prepared as follows. Soy-bean oil was converted into fatty acids which were then methylated with boron trifluoride in methanol by the method of METCALF et al.,,) The characteristics of these oils are listed in Table 5 .
The basal diet was supplemented with 50 mg of DL-a-tocopherol per 100 g of dry diet. A 100 g portion of these diets was thoroughly mixed with a little amount of water, dried under reduced pressure, and crushed into scrumbles. The diet was freshly prepared every 10 days, sealed in bottles with nitrogen, and stored in a refrigerator until needed.
The basal diet was confirmed to be free from a-tocopherol and more than 90% of atocopherol added to the diet was recovered 30 days after preparation.
Carp weighing about 10 g were divided into 2 groups of each 50 fish and kept tanks and the membrane strips were analyzed by a densitometer.
Result
Growth and appearance of muscular dystrophy The growth of the experimental fish is summarized in Table 2 . The fish receiving the diet deficient in a-tocopherol gained significantly less than those receiving the diet enriched with a-tocopherol. When supplemented with a-tocopherol, the diet containing 5 % of methyl esters sustained the growth normally as indicated by weight gain, feed efficiency and histopathological examination.
The growth was just comparable with those observed in the other feeding trials previously conducted in our laboratory13-14). Table 3 . The concentration of tocopherol is remarkably high especially in the hepatopancreas of fish fed the diet containing tocopherol and that of fish on the deficient diet almost negligible. On the other hand, there is no significant difference in the vitamin A contents between the both groups, but the value of hepatopancreas is slightly lower in the deficient group. In the proximate composition, the low fat content in the hepatopancreas and high moisture content in the muscle are noticeable on the tocopherol-deficient fish. In these fish, as shown in Table 4 the high moisture content reflects the low protein one in the muscle. Table  7 . and two to the cathode (globulins, Frs. 2 and 3). As shown in Table 7 , Fr. 1 at the anode and Fr. 2 at the cathode are significantly in a higher concentration in the deficient fish. and ceroid deposition in the spleen as the a-tocopherol deficiency symptoms in chinook salmon, but not the muscular dystrophy. Some of these symptoms also appeared in carp, but ceroid deposition in the spleen as observed in chinook salmon and land animals''
was not recognized.
The requirement of carp for a-tocopherol will be reported in the next paper.
Summary
A preliminary experiment was carried out to see the requirement of carp for vitamin E and its deficiency symptoms by using methyl esters prepared from soy-bean oil as the test oil in order to eliminate all possible vitamin E from the diet. The a-tocopheroldeficient diet induced in 90 days apparent muscular dystrophy, a characteristic symptom of the so-called "Sekoke-disease". Other deficiency syndrome included poor growth, atrophy and disarrangement of muscle fibers, and others. Ceroid deposition in the spleen, as observed in chinook salmon and land animals, was not observed in carp.
